Supplementary Figure 1. Individual EEG scalp analysis and tACS electric field modelling. (a)
Individual scalp maps of different subjects from the EEG study showing consistent parietal and fronto-polar activations with the group average statistics group results (shown in b). Green-dashed ellipses mark the region of interest in our study, namely the parietal and fronto-polar cortex. (c) Electrode montage in our two tACS conditions. Colours represent normalized current distribution over the scalp. (d) Normalized electric field distributions on the cortex resulting from our tACS electrode montage for the anti-phase condition using a realistic finite element head model. The in-phase condition produces a similar map. The maxima of the predicted electric field are relatively focal and occur precisely in our regions of interest: the posterior parietal lobule and the medial fronto-polar cortex. These are the very regions we intended to target, based on our scalp EEG data and previous MEG studies using a similar modelling approach during value-based choices Summary of the key model parameters:
• α  The decision threshold
• θ  The non-decision time accuracy difference, which corresponds to the maximum evidence level chosen for our study. (c) Predicted accuracies (left) and accuracy differences (right) for different levels of drift rate variability (different grey levels; note that variability is reciprocal to precision). Note that an increase in drift rate variability (as empirically observed during tACS) predicts the exact pattern of decreased accuracy for higher evidence levels as evident in our empirical data. These predictions were based solely on model fits to the baseline condition and not the stimulation condition, therefore addressing any concerns regarding model over-fitting.
Supplementary Figure 7. Increased trial-to-trial variability leads to decreased accuracies and a slight decrease in RTs.
(a) Model-predicted accuracies as a function of different evidence levels (x-axis) and different drift-rate variability levels (grey colour scale; note that variability is reciprocal to precision). (b) Average reaction times (RT) as a function of different drift rate variability levels (grey colour scale). Note that increases in drift rate variability lead to the same pattern we observe in our data i.e. decreased accuracy and slightly faster RTs.
Supplementary Figure 8. Decision threshold and trial-to-trial variability are uncorrelated during model fits.
we show that the tACS effect on the decision boundary is virtually equal to zero. The probability that the null-hypothesis is accepted is P=0.98 (panel a). This confirms that there is no trend towards lower decision boundaries. Moreover, the distributions of this parameter are identical across tACS groups (panel b, left), in contrast to the distributions of the drift rate variability (panel b, right). Additionally, we ascertained that the decision threshold and the drift-rate variability are not correlated in the parameter estimation during model fits, by assessing the relationship of the Markov chain montecarlo (mcmc) samples. This analysis shows that the chains are decorrelated, therefore suggesting independence during model parameter estimation (panel c). All these analyses confirm that the decision boundary does not change, and that the reaction time effects in our data are fully consistent with the tACS effects of drift rate variability. The influence of tACS on the accuracy of responses was initially investigated by means of a logistic mixed-effects regression of choices (correct=1, incorrect=0) on various regressors of interest, namely: task-relevant evidence level, stimulation (on=1, off=-1), task-irrelevant evidence (i.e., value-based for perceptual choices and perceptual for value-based choices), hunger level (based on subject's hunger ratings collected before the begin of the decision-making task) and the task-relevant evidence*stimulation interaction. The mixed effects regression had random effects for subject-specific constants and slopes. As expected, stronger evidence led to more correct choices for both types of task (main effect evidence). The stimulation (tACS)
Value-based choices
led to a significant negative main effect on value-based choice accuracy, and also to an evidence*stimulation interaction. The influence of tACS on the accuracy and RTs of responses was investigated by means of a hierarchical mixed effects circular regression (see main text). The mixed effects regression had random effects for all subject-specific factors. tACS influenced accuracies in a sinusoidal manner. The cos(x) component of the regression was significantly influenced. This is what we expected given that we hypothesized that accuracies should be higher when → 0 (i.e. when cos ( ) → 1) and lowest when → (i.e. when cos ( ) → 0). Please see Figure 4 in the main text.
